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HANDLE MOUNTED CONTROL SYSTEM
FOR A BROADCAST SPREADER

CLAIM OF PRIORITY UNDER 35 U.S.C. § 119

The present application for patent claims priority to
Provisional Application No. 62/435,005 entitled “Broadcast
Spreader” filed Dec. 135, 2016, and assigned to the assignee
hereof and hereby expressly incorporated by reference
herein.

BACKGROUND

Conventional broadcast spreaders and their associated
control mechanisms do not provide a convenient mechanism
for adjusting the aperture of the spreader gate. Most often,
broadcast spreaders include an adjustment dial that 1s
located at or near the spreader’s hopper. This 1s 1conve-
nient, because the user must reach past the spreader handle
to adjust the gate’s aperture, and that often involves ceasing,
pushing of the spreader, which in turn ceases the disburse-
ment of the material 1n the hopper. It 1s therefore diflicult for
the user to gauge the amount of adjustment that 1s appro-
priate without resuming pushing the spreader, observing the
amount ol disbursement and then potentially repeating that
same cycle one or more times. Other conventional broadcast
spreaders may include an adjustment dial closer to the
handle, but such dials still require the user to remove at least
one hand from the handlebar(s) of the spreader, which may
also require the user to again cease pushing the spreader.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and form a part of this specification, illustrate embodiments
of the invention and, together with the description, serve to
explain the principles of embodiments of the invention:

FIG. 1 1s a first perspective view ol a broadcast spreader,
in accordance with various embodiments of the present
imnvention;

FIG. 2 1s a second perspective view of a broadcast
spreader, 1 accordance with various embodiments of the
present mvention;

FIG. 3 1s a first cross-sectional view of a portion of a
broadcast spreader, in accordance with various embodi-
ments of the present invention;

FI1G. 4 1s a perspective view of a covered control panel for
a broadcast spreader, in accordance with various embodi-
ments of the present invention;

FIG. 5 1s an elevated view of a covered control panel for
a broadcast spreader, in accordance with various embodi-
ments of the present invention;

FIG. 6 1s an elevated view of an uncovered control panel
for a broadcast spreader, 1n accordance with various embodi-
ments of the present invention;

FIG. 7 1s an elevated view of an uncovered control panel
for a broadcast spreader with the gate lever removed, 1n
accordance with various embodiments of the present inven-
tion;

FIG. 8 1s a side view of a portion of a control assembly
for a broadcast spreader, 1n accordance with various embodi-
ments of the present invention;

FIG. 9 1s a cross-sectional view of a portion of a control
assembly for a broadcast spreader, in accordance with vari-
ous embodiments of the present invention;
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FIG. 10 1s a perspective view of a gate aperture control
mechanism for a broadcast spreader, in accordance with

various embodiments of the present mvention;

FIG. 11 1s a perspective view ol a cam for a gate aperture
control mechanism for a broadcast spreader, 1n accordance
with various embodiments of the present invention;

FIG. 12 1s a second cross-sectional view of a portion of a
broadcast spreader, in accordance with various embodi-
ments of the present mvention; and

FIG. 13 shows a portion of a deflector height mechanism
of a broadcast spreader, 1n accordance with various embodi-
ments of the present mvention.

DETAILED DESCRIPTION

Reference will now be made in detail to the preferred
embodiments of the invention, examples of which are 1llus-
trated 1n the accompanying drawings. While the mvention
will be described 1n conjunction with the preferred embodi-
ments, 1t will be understood that they are not mtended to
limit the invention to these embodiments. On the contrary,
the invention 1s intended to cover alternatives, modifications
and equivalents, which may be included within the spirit and
scope of the invention as defined by the claims. Further-
more, 1 the detailed description of the present invention,
numerous specific details are set forth in order to provide a
thorough understanding of the present invention. However,
it will be obvious to one of ordinary skill in the art that the
present invention may be practiced without these specific
details. In other instances, well known methods, procedures,
components, and circuits have not been described in detail
as not to unnecessarily obscure aspects of the present
invention.

Generally speaking, various embodiments provide for a
broadcast spreader with an improved control mechanism
that permits the user to make adjustments “on-the-tly” and,
in some cases, without the user having to completely remove
either of her hands from the spreader handlebar. In some
cases, this 1s achieved by positioning a gate adjustment dial
coaxially with the handlebar so that the user may adjust the
maximum gate aperture with a simple forward or backward
rotation of the hand.

FIGS. 1 and 2 illustrate front and rear perspective views,
respectively, ol a broadcast spreader 10, 1n accordance with
vartous embodiments of the present mvention. As shown,
broadcast spreader 10 may include a base portion on which
one or more wheels 14 and a matenial spreader 20 are
mounted. The base portion may also include a transmission
15 for translating the rolling motion of the wheels 14 1nto a
rotation of the material spreader 20. Spreader 10 also
includes a hopper 12 for retaining the material to be spread,
a deflector 16 for adjusting the spread angle, a stand 18 and
a handle assembly 100. The hopper 12 may include a gate 22
for selectively covering an aperture 13 (shown 1n FIG. 3) of
the hopper 12. FIG. 3 shows a side cross-sectional view of
the hopper 12 and gate 22, with other parts removed, in
accordance with various embodiments of the present inven-
tion. The handle assembly 100 1includes a connecting portion
105 having an end connected to the base, a handle portion
coupled with the other end of the connecting portion 105 and
comprising one or more handles 110, a control assembly
150, one or more optionally rigid linkages 120 coupling the
control assembly 100 with the gate 22, and a cable 130
coupling the control assembly 100 with the deflector 16. As
shown, the handle portion, including handles 110, 1s gener-
ally perpendicular to the connecting portion 105 and the
ground.




US 10,499,559 B2

3

FIGS. 4 and 5§ show perspective and elevational views,
respectively, of a control assembly 150, 1n accordance with
various embodiments of the present invention. The control
assembly 150 includes a gate actuation lever 156. During
use, pulling the gate actuation lever 156 causes the gate 22
to open a certain amount. The control assembly 150 also
includes a gate adjustment dial 152 for adjusting the maxi-
mum amount by which the gate 22 may be opened when the
gate actuation lever 156 is pulled. The gate adjustment dial
1s mounted on, and generally axially aligned with, one of the
handles 110, such that a user may adjust the gate adjustment
dial 152 without completely removing her hand from the
corresponding handle 110. In some embodiments, rotating
gate adjustment dial 152 1n one direction increases the
maximum amount by which the gate 22 can be opened, and
rotating gate adjustment dial 152 in the other direction
decreases the maximum amount by which the gate 22 can be
opened. The control assembly 150 may also include an
indicator 162 rotatably coupled with the gate adjustment dial
152 for indicating, e.g., through a numeric scale, the current
setting of the gate adjustment dial 152. The control assembly
150 may also include a detlector adjustment lever 154 for
raising and lowering the detlector 16. In some embodiments,
when the deflector adjustment lever 154 1s pushed forward,
the deflector 16 rises, and when the deflector adjustment
lever 154 1s pulled back, the deflector 16 lowers.

FIG. 6 illustrates the control assembly 150 of FIGS. 4 and
5, with the outer housing removed so as to reveal the
inner-workings of control assembly 150, 1n accordance with
various embodiments of the present invention. FIG. 7 further
illustrates the control assembly of FIG. 6, with the gate
actuation lever 156 removed, and FIG. 8 1s a side view of the
control assembly 150 of FIG. 7, with the piping of the handle
assembly 100 and the cable 130 removed. As shown 1n
FIGS. 6-8, control assembly 150 includes a traveler 138 that
includes an outer shell 153 and a limiter 159. Traveler 158
1s coupled with gate actuation lever 156 via protrusion 157.
Actuation of the gate actuation lever 156 causes traveler 158
to move longitudinally along the handle assembly 100.
Traveler 158 1s also coupled with linkage 120, and thus
upward movement of traveler 158 pulls on linkage 120,
which 1n turn causes the gate 22 to open. Such upward
movement of the traveler 158 continues to cause the gate 22
to be further opened until the limiter 159 abuts the cam
surface 161 of cam 160 (discussed in more detail below).

In some embodiments, traveler 158 may permit gate
actuation lever 156 to be further drawn back after limiter 159
abuts cam surface 161, but without further opening gate 22.
FIG. 9 illustrates a portion of the control assembly 150 1n
which the outer shell 153 and limiter 159 of traveler 1358
have been cross-sectioned, in accordance with various
embodiments of the present mvention. As shown, limiter
159 is spring-biased within the outer shell 153 of traveler
158 by spring 180. Spring 180 comprises a suilicient tension
such that limiter 159 will generally move longitudinally
along with the outer shell 153 of the traveler 159 until the
traveler 159 makes contact with cam surface 161. Once
limiter 159 does abut cam surface 161, limiter 159 will no
longer travel further upward, but the outer shell 153 may
continue to travel further upward, 1.e. through compression
of spring 180, thereby permitting gate actuation lever 156 to
be fully drawn by the user, irrespective of the position of
cam surface 161 relative to limiter 159.

FIG. 10 1s a perspective view of a gate adjustment dial
152, a cam 160 and related parts, and FIG. 11 1s a perspec-
tive view of a cam 160, both in accordance with various
embodiments of the present invention. As shown, gate
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adjustment dial 152 1s coupled with cam 160 via cylinder
153. Thus, when viewed from the side shown i1n FIG. 8, a
clockwise rotation of the gate adjustment dial 152 generally
causes the thickness of the cam surface 161 to increase,
thereby reducing the maximum amount by which the gate 22
can be opened. Conversely, a counter-clockwise rotation of
the gate adjustment dial 152 generally causes the thickness
of the cam surface 161 to decrease, thereby increasing the
maximum amount by which the gate 22 can be opened. The
control assembly 150 may also include an indicator 162
rotatably coupled with the gate adjustment dial for indicat-
ing, e.g., through a numeric scale (not shown), the current
setting of the gate adjustment dial 152.

As noted above, control assembly 150 may also include a
deflector adjustment lever 154 for raising and lowering the
deflector 16. The deflector adjustment lever 154 may be
coupled with one end of cable 130, such that pushing the
lever forward pulls on cable 130 (see, e.g., FIGS. § and 6).
FIGS. 12 and 13 respectively show side cross-sectional and
rear perspective views ol a deflector assembly, 1n accordance
with various embodiments of the present invention. As
shown, the other end of cable 130 1s coupled with a deflector
lift member 170 via channel 171 and stopper 131. The
deflector lift member 170 1s coupled with the deflector 16.
Thus, when the deflector adjustment lever 154 1s pushed
forward, the detlector adjustment lever 154 pulls on cable
130, which in turn pulls upward on the deflector lift member
170, which 1n turn causes the deflector 16 to rise. Con-
versely, when the deflector adjustment lever 154 1s pulled
back, the deflector adjustment lever 154 relieves tension on
cable 130, which, due to gravity and/or a bias from spring
173, causes the deflector lift member 170 to lower, which 1n
turn causes the deflector 16 to lower.

Thus, various embodiments provide for a broadcast
spreader with an improved control mechanism. By position-
ing the gate adjustment dial coaxially with a handlebar,
embodiments allow for convenient, on-the-fly adjustment of
gate aperture, without the user having to bend over or to
cease pushing the spreader. This enables the user to fine-tune
disbursement rate, whereas the user may be discouraged
from doing so with less convenient configurations and may
instead be content to continue using a less-than-optimum
setting.

The previous description of the disclosed embodiments 1s
provided to enable any person skilled in the art to make or
use the present invention. Various modifications to these
embodiments will be readily apparent to those skilled 1n the
art, and the generic principles defined herein may be applied
to other embodiments without departing from the spirit or
scope of the mvention. Thus, the present invention 1s not
intended to be limited to the embodiments shown herein but
1s to be accorded the widest scope consistent with the
principles and novel features disclosed herein.

What 1s claimed 1s:

1. A control apparatus for a broadcast spreader, the
broadcast spreader including a base having a plurality of
wheels mounted thereon, the control apparatus comprising;:

a handle portion coupled to the base enabling a user to

push the broadcast spreader, the handle portion having
a handle axis passing longitudinally therethrough gen-
crally parallel to a surface upon which the wheels rest;

a connecting portion having a first end coupled with the

base and a second end coupled with the handle portion,
the handle portion being generally perpendicular to the
connecting portion;

a gate adjustment dial mounted on, and having a rotational

axis coaxial with a longitudinal axis of the handle
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portion, wherein rotation of the gate adjustment dial 1n
a first direction causes an increase 1n a current maxi-
mum discharge rate of the spreader and rotation of the
gate adjustment dial in a second direction causes a
decrease 1n the current maximum discharge rate of the
spreader.

2. The control apparatus of claim 1 further comprising;

a gate actuation lever, wherein operation of the gate
actuation lever 1n a first direction causes an increase 1n
a discharge rate of the spreader and operation of the
gate actuation lever 1n a second direction causes a
decrease in the discharge rate of the spreader.

3. The control apparatus of claim 2, wherein the gate
adjustment dial controls a maximum amount by which the
gate actuation lever may increase the discharge rate of the
spreader.

4. The control apparatus of claim 2 further comprising a
cam, wherein rotation of the gate adjustment dial causes a
rotation of the cam, and wherein further the cam controls a
maximum amount by which the gate actuation lever may
increase the discharge rate of the spreader.

5. The control apparatus of claim 4 further comprising;

a traveler coupled with the gate actuation lever, wherein

operation of the gate actuation lever causes a linear

movement of the traveler,
wherein the cam includes a cam surface, and
wherein operation of the gate actuation lever in the first
direction causes the discharge rate of the spreader to
increase until the traveler abuts the cam surface.

6. The control apparatus of claim 35, wherein the cam has
a cam axis about which the cam rotates and the cam surface
has a varying radius relative to the cam axis, wherein further
rotation of the gate adjustment dial 1n the first direction
causes the radius to decrease at a point along the cam surface
that 1s 1n line with a direction of travel of the traveler, and
wherein further rotation of the gate adjustment dial in the
second direction causes the radius to increase at the point
along the cam surface that 1s 1n line with the direction of
travel of the traveler.

7. The control apparatus of claim 1 further comprising a
deflector adjustment lever, wherein operation of the detlec-
tor adjustment lever 1n a first direction causes a deflector of
the spreader to rise, and operation of the deflector adjust-
ment lever 1 a second direction causes the detlector to
lower.

8. The control apparatus of claim 7, wherein the detlector
adjustment lever 1s positioned on a same side of the handle
portion as the gate adjustment dial relative to an 1imaginary
plane that bisects the handle portion across the axis.

9. A broadcast spreader comprising:

a base:

a plurality of wheels mounted on the base;

a handle assembly coupled to the base for enabling a user
to push the broadcast spreader, the handle assembly
having a connecting portion and a handle portion, the
connecting portion having a first end coupled with the
base and a second end coupled with the handle portion,
the handle portion being generally perpendicular to the
connecting portion and generally perpendicular to a
surface upon which the wheels rest, the handle portion
having a handle axis passing longitudinally through the
center thereof; and

a gate adjustment dial having a rotational axis, the gate
adjustment dial mounted on the handle portion with the
handle axial generally coaxial with the rotational axis
of the gate adjustment dial, wherein rotation of the gate
adjustment dial 1n a first direction causes an increase 1n
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a current maximum discharge rate of the spreader and
rotation of the gate adjustment dial 1n a second direc-

tion causes a decrease in the current maximum dis-
charge rate of the spreader.

10. The broadcast spreader of claim 9, wherein the
broadcast spreader further includes a hopper having an
aperture and a gate for covering and at least partially
uncovering the aperture, and wherein rotation of the gate
adjustment dial 1n the first direction causes an increase 1n a
current maximum amount by which the gate may be opened
relative to the aperture and rotation of the gate adjustment
dial 1n the second direction causes a decrease in the current
maximum amount by which the gate may be opened relative
to the aperture.

11. The broadcast spreader of claim 9 further comprising;:

a gate actuation lever, wherein operation of the gate
actuation lever 1n a first direction causes an 1ncrease n
a discharge rate of the spreader and operation of the

gate actuation lever 1in a second direction causes a
decrease 1n the discharge rate of the spreader.

12. The broadcast spreader of claim 11, wherein the gate
adjustment dial controls a maximum amount by which the

gate actuation lever may increase the discharge rate of the
spreader.

13. The broadcast spreader of claim 11 further comprising
a cam, wherein rotation of the gate adjustment dial causes a
corresponding rotation of the cam, and wherein further the
cam controls a maximum amount by which the gate actua-
tion lever may increase the discharge rate of the spreader.

14. The broadcast spreader of claim 13 further compris-
ng:
a traveler coupled with the gate actuation lever, wherein

operation of the gate actuation lever causes a linear
movement of the traveler,

wherein the cam includes a cam surface, and

wherein operation of the gate actuation lever 1n the first
direction causes the discharge rate of the spreader to
increase until the traveler abuts the cam surface.

15. The broadcast spreader of claim 14 further comprising
one or more linkages coupled between the traveler and the

gate, the linkages adapted to translate motion of the traveler
into motion of the gate.

16. The broadcast spreader of claim 14, wherein the cam
has a cam axis about which the cam rotates and the cam
surface has a varying radius relative to the cam axis, wherein
further rotation of the gate adjustment dial 1n the first
direction causes the radius to decrease at a point along the
cam surface that 1s 1n line with a direction of travel of the
traveler, and wherein further rotation of the gate adjustment
dial 1n the second direction causes the radius to increase at
the point along the cam surface that is in line with the
direction of travel of the traveler.

17. The broadcast spreader of claim 9 further comprising,
a deflector adjustment lever, wherein operation of the detlec-
tor adjustment lever 1n a first direction causes a deflector of
the spreader to rise, and operation of the detlector adjust-

ment lever in a second direction causes the deflector to
lower.

18. The broadcast spreader of claim 17, wherein the
deflector adjustment lever 1s positioned on a same side of the
handle portion as the gate adjustment dial relative to an
imaginary plane that bisects the handle portion across the
axis.
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19. A broadcast spreader comprising:

a base:

a hopper supported by the base and having an aperture and
a gate for covering and at least partially uncovering the
aperture;

a plurality of wheels mounted on the base;

a handle assembly coupled to the base for enabling a user
to push the broadcast spreader, the handle assembly
having a connecting portion and a handle portion, the
connecting portion having a first end coupled with the
base and a second end coupled with the handle portion,
the handle portion being generally perpendicular to the
connecting portion and generally perpendicular to a
surface upon which the wheels rest, the handle portion
having a handle axis passing longitudinally through the
center thereof:

a gate actuation lever mounted on the handle assembly;

a traveler, having a first and second traveler part, coupled
with the gate actuation lever, wherein operation of the
gate actuation lever causes a corresponding linear
movement of the traveler along a traveler movement
line passing through perpendicular to the handle axis;

one or more linkages coupled between the traveler and the
gate, the linkages adapted to translate motion of the
traveler into corresponding motion of the gate;

a gate adjustment dial mounted on, the handle portion, the
gate adjustment dial having a rotational axis generally
coaxial with the handle axis:

a cam coupled with the gate adjustment dial and having a
cam axis about which the cam rotates and a cam surface
having a varying radius relative to the cam axis,
wherein rotation of the gate adjustment dial causes a
corresponding rotation of the cam and the cam axis 1s
coaxial with the rotational axis of the gate adjustment
dial:

a biasing member within the traveler, the biasing member
resisting motion between the first traveler part and the
second traveler part along the traveler movement line
such that operation of the gate actuation lever com-
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presses the biasing member when the traveler abuts the
cam surface and allows the first traveler part to move
relative to the second traveler part;

wherein operation of the gate actuation lever in a {first
direction causes the gate to move towards an open
position until a contact surface of the traveler abuts the
cam surface at the point where the cam surface meets
the traveler movement line, thereby increasing a dis-
charge rate of the spreader until the traveler abuts the
cam surface, and operation of the gate actuation lever
in a second direction causes the gate to move towards
the closed position, thereby decreasing the discharge
rate of the spreader; and

wherein rotation of the gate adjustment dial in a first
direction causes the radius of the cam surface relative
to the cam axis to decrease at a point along the cam
surtace that 1s 1n line with a direction of travel of the
traveler, thereby increasing a current maximum dis-
charge rate of the spreader, and wherein further rotation
of the gate adjustment dial 1n a second direction causes
the radius to 1increase at the point along the cam surface
that 1s 1n line with the direction of travel of the traveler,
thereby causing a decrease in the current maximum
discharge rate of the spreader.

20. The broadcast spreader of claim 19 wherein the gate

actuation lever 1s coupled with the second traveler part, and
the one or more linkages are coupled with the first traveler
part;

wherein, until the traveler abuts the cam surface, opera-
tion of the gate actuation lever causes both the first
traveler part and the second traveler part to move in the
direction generally parallel with the connecting por-
tion; and

wherein, after the traveler abuts the cam surface, opera-
tion of the gate actuation lever causes the second
traveler part to move relative to the first traveler part
while the first traveler part remains stationary relative
to the cam surface.
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